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Sf>ACE  SHOHLE  LAUNCH  VEHICLE  (13  P-OTS) 

STRUT  SUPPORT  INTERFERENCE  EFFECTS  STUDY 
IN  THE  ROCKWELL  INTERNATIONAL 
7-  BY  7-FOOT  TRI SONIC  WIND  TUNNEL  (IA68) 

By 

Rowrt  L.  Rogge*  Rockwell  International  Space  Division 

Abstract 

strut  support  Interference  Investigations  were  conducted  on  an  0.004- 
scale  representation  of  the  13  P-OTS  Space  Shuttle  Launch  Vehicle  In  the 
Rockwell  International  7-  by  7-Foot  Trisonic  Wind  Tunnel  from  Jan.  17  to 
Jan.  20*  1974. 

Priitiary  objective  of  the  test  was  to  determine  transonic  and  super- 
sonic model  support  Interference  effects  for  use  in  a future  Space  Shuttle 
Launch  Veiiicle  exhaust  plume  effects  study.  Besides  the  baseline  configu- 
ration, five  strut  configurations  were  tested. 

Thirty-seven  orbiter,  external  tank,  and  solid  rocket  booster  pres- 
sures were  recorded  at  Mach  numbers  0.9,  1.2,  1.5,  and  2.0.  Angle  of 
attack  and  rngle  of  sideslip  were  varied  between  ±4  degrees  in  2-degree 
Increments.  Parametric  variations  consisted  only  of  the  strut  configu- 
rations. 


Ill 
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NOMEICLATURg 


S»wm 

Plot 

SVMbOl 

Definition 

*b 

base  ttfea*  Itt^ 

b 

RREP 

reference  span,  in 

'A 

CA 

axial'force  coefficient*  pA^**^»*ef 

\ 

CA8 

base  axial-force  coefficient*  [(P^  - Pjj)/n1  t^b^^ref^ 

CARO 

orbiter  base  axial  force  coefficient 

%s 

CABS 

solid  rocket  booster  base  axial  force  coefficient 

c% 

CABT 

external  tank  base  axial  force  coefficient 

^%o 

DCABO 

Increwental  orbiter  base  axial  force  coefficient 
due  to  configuration  changes 

' % 

DCABS 

Incremental  solid  rocket  booster  base  axial  force 
coefficient  due  to  configuration  changes 

ACAbT 

OCABT 

Incremental  external  tank  base  axial  force  coefficient 
due  to  configuration  changes 

h 

CP 

pressure  coefficient*  (P  - P„)/q 

axial  force*  lb 

^irfef 

LREF 

reference  length*  in 

rt 

MACH 

Mach  number 

static  pressure*  psi 

Pt 

total  pressure*  psi 

A 

Q(PSI) 

dynamic  pressure*  psi 

RN/L 

RN/L 

Reynolds  number  per  unit  length*  mill  lon/ft 
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NOMENCLATURE  (Corttinued) 


Symbol 

^ref 

T 

X/C 


2Y/B 

i 


3 


A 

6 


a 


Plot 

Symbol  DeflMtlon 

SREF  referertce  afda, 


toffipdrature.  ®F 

X/C  wing  chofdwise  pressure  measurement  Idcdtion 

expressed  as  a ratio  to  the  mean  aerodynamic 
chord  length. 

2Y/B  wing  sparmilse  pressure  measurement  location 
expressed  as  a ratio  to  the  semi-span  length 

incidence  angle,  positive  when  trailing  edge  down, 
deg 

ORBlNC  Orbiter  Incidence  angle  on  external  tank,  positive 
when  tall  down,  deg 

ALPHA  angle  of  attack*  angle  between  the  projection  of 
the  wind  )L-ex1s  on  the  body  X,  Z-plane  and  the 
body  X-axis,  deg 

BETA  sideslip  angle,  angle  between  the  wind  X^-axIs 
and  the  projection  of  this  axis  on  the  bSdy  X, 
Z-plane,  deg 

incremental  difference 

control  surface  deflection. angle,  deg,  positive 
deflections  are: 

AlLRON  aileron  - left  aileron  trailing  edge  down 

ELEVTR  elevator  - trailing  edge  down 

RUDDER  rudder  - trailing  edge  td  the  left 

PHI  angle  of  roll,  deg 

Subscripts 

aileron 


b 


base 


e 


elevator  or  eleven 
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f 


ruddeif  fUfe 
rudder 

solid  rocket  booster 

total  conditions  or  external  tank 

wing 

free  stream  conditions 
reference  conditions 

Abbreviations 
external  tank 
solid  rocket  booster 


C0NFl6UrtAtIOHS  1NVCSTIOATE0 


Tire  Atodel  usdd  for  tHIs  test  period  wds  designated  13  P-OTS.  It  was 
coiiiprlsed  of  the  following  major  componentSi  all  constructed  to  a 0.004- 
scale. 

Symbol  Definition 

13  P-0  Orbiter  veblcle  2A  (modified)  with  provisions  for  10  pressure 

measurements.  Although  alternate  surfaces  existedi  data  Were 
recorded  only  at  eleven,  aileron,  rudder  and  speedbrake  de- 
flections of  zero.  The  specific  elertmints  of  the  Orbiter 
vehicle  were: 


i 
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Identifier 

Element 

B SB 

Body 

C 5 

Canopy 

E 18 

El  e von 

F 4 

Bodyf lap 

M 3 

QMS  Pod 

R S 

Rudder 

V 5 

Vertical  tall 

W 87 

Wing 

Modifications  to  the  vehicle  2A  configuration  were  the  re- 
moval of  the  manipulator  arm  fairings  (07)  and  alteration 
of  the  nose  forward  of  body  station  300  to  approximately 
vehicle  3 contours  (Dwg.  VL70-000139B) 

T 17  External  tank  vehicle  3 configuration  with  provisions  for  11 

pressure  measurements  (Dwg.  VL78-0000116). 

s 16  Solid  rocket  booster  vehicle  3A  configuration.  The  left  hand 

booster  had  provisions  for  7 base  pressure  theasurements  (Dwg. 
VL77-000036A). 

M|  Strut-single  strut  mounted  to  lower  surface  Of  external  tank. 

Mo  Strut-single  strut  mounted  to  the  side  of  the  left  solid  rocket 

booster. 


HA  Strut-single  strut  mounted  to  the  side  of  the  right  solid 

rocket  booster.  Configuration  Includes  fillet  between  Et 
and  right  SRB. 


i 


Strut-double  strut  conflguratlom  M3  liioUntf  to  lower  surface 
of  external  tank  . 

M4  Strut-double  strut  cdnfldiii^atldni  mounts  to  upper  surface 

’ of  Orbi ter  body  ^ 

Strut  geometries  and  dimensional  data  are  given  in  sketches  of  figures 

2d  and  2e.  Each  of  the  struts  could  be  Installed  in  one  of  two  positions 

(forward  or  aft)  on  the  integrated  vehicle  model.  These  positions,  in 
* 

terms  of  strut  leading  and  trailing  edge  intersections  with  the  body  to 
which  It  IS  mated,  are  given  in  table  IV. 

Minor  components  which  were  Installed  on  the  major  components  or  model 
assembly  Include  the  external  tank  protuberances,  solid  rocket  protuberances, 
the  attach  structures,  feedtlncs.  and  umbilical  door  beam.  The  specific 
components  tested  Include  simulation  of  the  following. 


Designation 

Item 

Description 

ET  protuberance 

LOX  vent  line  fairing  on  nose  of  ET 

ET  protuberance 

LOX  feed  line  (on  main  body  Et) 

"3 

ET  protuberance 

LH2  vent  line  (on  main  body  et) 

SRb  protuberance 

Electrical  tunnel  fairing  (on  side  of  SRD) 

PSj, 

SRB  protuberance 

Attach  ring  (around  dia.  of  SftB) 

PSj 

SRB  protuberance 

separation  rocket  fairing  (on  nozale 
of  SRb) 

Atg 

Attach  structure 

Front  0rb1ter/ET 

ATg 

Attach  structure 

Left  rear  Orbiter/ET 
9 

.. 1 . 

ATj 

Attach  structure 

Right  rear  Orbiter/ET 

Atg 

Attach  structure 

Front  SRB/ET 

ATj 

Attach  structure 

Rear  SRB/ET 

Orbiter  feedllne 

LOX  feed  line 

FLg 

Orbiter  feedllne 

LHg  feed  line 

FR, 

Fairing 

Modified  umbilical  door  fairing  (at  rear 
of  Orbiter  between  Orbiter  and  ET) 

The  model  was  supported  in  the  tunnel  on  the  arm  of  a special  dual 
stihd  inserted  In  the  base  of  the  Orbiter  model.  When  struts  M,,  Mg*  M^* 
and  M3  were  installed)  their  outer  ends  were  attached  to  and  supported 
by  the  Idwer  arm  of  the  dual  sting. 

The  folldwing  abbreviated  nomenclature  was  used  to  facll.-'v;  writing 
df  the  various  configurations. 

Symbol  Definition 

OTS  ♦ Pi  + P2  + A + L 

OTS  Basic  Arbiter,  external  tank  and  solid  rocket  boosters 
PI  ET  protuberances  pt^,  PTg.  and  PT3 

P2  SRD  protuberances  PS^ , PSg  and  PS3 

A Attach  structures  ATg,  ATg,  AT7.  ATg  and  ATg 

L Orbiter  feed  lines  FL^  and  FLg 

F'  Modified  umbilical  door  fairing  FR^ 


ET  strut 


SRB  strut-left  side 
SRB  strut-right  side 
ET  strut-bottom  of  ET 
Orbiter  strut- top  of  Orbiter 
Configurations  tested  Include: 

Cl  r 

C|  F'  Ml  (1) 

Cl  F‘  Mg  0) 

Cl  F’  Mg'  (1)  wax  fillet  between  ET  and  sRB 
Cl  F*  M3  f^)  M4  (1) 

Cl  F*  Ml  (2) 

Note:  (1)  represents  strut  In  fwd  position 

(2)  Indicates  strut  In  aft  position 


TEST  FACILITY  DESCRIPTION 


THe  Rockwell  International  Trisoriic  Wihd  Tunnel  is  an  intermittent 
blow  down  facility  with  a 7-  by  7-^oot  tandem  test  section  capable  of  test- 
ing force,  duct,  pressure,  and  flutter  models  at  Mach  numbers  from  0.1  to 
3.5. 

Two  synchronous  motor-driven  centrifugal  compressors,  opera tiiig  in 
series,  supply  dry  air  at  a rate  of  40  Ib/sec.  to  eight  storage  spheres 
having  a total  volume  of  214,000  cu.  feet.  The  air  is  dried  to  a moisture 
content  of  0.001  lb.  or  less  of  water  per  lb.  of  dry  air  (approx.  -35®F 
dew-point)  and  stored  at  a pressure  of  ten  atmospheres.  Flow  from  the  air 
storage  spheres  is  regulated  by  a servo  controlled  valve.  The  eight-foot 
diameter  valve  opens  within  two  seconds  to  control  and  stabilise  the  set- 
tling chamber  at  a preselected  pressure. 

Downstream  of  the  settling  chamber  is  a fixed  nozzle  which  provides 
a transition  from  the  circular  cross-section  of  the  settling  chamber  to  the 
rectangular  cross-section  of  the  variable  nozzle.  Two  seven-foot  wide  steel 
plates,  supported  between  parallel  walls  by  hydraulic  jacks,  form  the  floor 
and  ceiling  of  the  flexible  nozzle  section.  Changes  in  nozzle  contours  to 
produce  variations  in  Mach  number  are  accomplished  by  means  of  these  jacks 
and  require  30  to  50  minutes  to  complete. 

Two  test  sections  for  supersonic,  transonic,  and  subsonic  testing  are 
7 ft.  wide  by  7 ft.  high  and  are  permanently  installed  in  a tandem  arrange- 
ment. The  standard  supersonic  test  section  (for  testing  at  Mach  numbers 
greater  than  1.3)  is  in  the  downstream  end  Of  the  flexible  nozzle.  The 

i 
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A” 


test  section  m subsonic  end  transonic  oberatlon  is  located  dOMnstreairt  in 
the  pofous  wall  area.  An  access  door  to  the  test  area  is  located  in  the 


variable  diffuser. 


The  variable  diffuser  downstreani  of  the  porous  wait  area  iwy  be  ad*> 
justed  to  provide  subsonic  Mach  number  control , to  generate  transonic 
Mach  numbers*  and  to  minimize  start  time  for  supersonic  testing  with  models 
having  high  tunnel  blockage. 

An  equivalent  5**  conical  expansion  angle  is  provided  in  a fixed 
diffuser  which  completes  the  basic  tunnel  circuit.  Downstream  of  the  dif- 


fuser Is  a sound  abatement  muffler  building  where  the  air  Is  exhausted  to 


the  atmosphere. 


1'.’. " 1 V v!  i 


DATA  AEbUCtlON 


All  piressure  data  recorded  during  the  test  wer%  reduced  to  pressure 
coefficient  form.  Individual  base  axial-force  coefficients  for  the  Orbiter* 
external  tank*  and  solid  rocket  booster  (one)  were  calculated  in  the  follow- 
ing  manner. 

Ch  » (0.184  C_  + 0.170  Cft  + 0.390  Ci,  + 0.214Ch  ) 

\ ^ref  Pi  ^2  P3  *^4 

\ ■ * ‘pb’  " ’’•'*’  ‘So*  ‘^'>14  * '^15’ 

+ 0.082  (Cp  + Cp  + Cp  ) + 0.164  (Cp  + Cp  + Cp  )] 

Pe  P7  ^8  Pn  P12  Pi  3 


tJ“[0.0188  cp  + 0.0594  (Cp  * Cp  ^ Cp 
W Pi  6 Pi  9 P20  P2I 


) 


. 0.104'^  (Cp^^  . Cp^^)] 


Incremental  data  were  computed  as  follows: 

A (C^  or  Cj,)  “ Cp  ^ (strut  Ort)  - Cp  ^ (strut  Off) 


The  following  dimensions  were  used  for 
coefficient  form. 

Parameter 


Reference  Area  (S^^^) 
Reference  Length  iL^*) 


reducing  all  pressure  data  to 

oimensions 

Full  scale  rtodel  Scale 
2690  ft^  6.198  Irt^ 

1328.3  in  5.3l3  In 
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TABU  I. 


teSTCDMftTIONS 


BALANCE  UTILIZED: 


itABBATIdN  TEMI^EBAtURE 
(d^m  Etfftfwifeii) 


CAPACITY: 


accuracy; 


coitficient 

TOLERANCE: 


COMMENTS; 


wmm 

IBBBB 

IBGBBBBiS 


to  <KJ  W <li  3 

— (Vj  — (\f  <\i  - 


rt)  iVlN 


s 

a 

2 3 
5 i 

S s 

» I 


o o 


nuBinnBDBimii 


QElBEEIiilElEEEEIEE 
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TABU  in.  • MODEL.  DIMENSIOHAL  DATA 


MODEL  COMPONENT; 


GEtlENAL  DESemPtlON:  fittUit 


HUdM  8&ll«  ■ 0.0 


bliAMlNQ  NUMBER; 


ttIMENSlONS; 


VtTZ-600061  VlTO-OoOlSO 


length » in. 

Maz.  Width  500  to  1307.  iii. 
m.  Depth . in. 

FIMhetS  Ndtio 


rulL»SCALE 


29D«  0 - 

3.^88 


Area 


M^.  fcrots-3edt1ona1 

PlifiTom 


TABLE  HI.  • Continued. 


MODEL  COMPONENT ; Canoi>v  - 05 


GENERAL  DESCRIPTION: 


nofl  VL70>OQOO&2. 


DRAWING  NUMBER:  VT.7ft.oooon2  • 

DIMENSIONS:  FUIL»SCALE 


8ta«  Fwd.  Bulkhead 
Stfi.  T«  E. 

Canopy  Intovsccts  Body  ML 
Fineness  Ratio 

Area 


Max.  Cross-Sectional. 

Planform 

Wetted 

Base 


MldM. 

geo.O. 

391. 00 


MODEL  SCAL 

.i*.m 

2.240 

1.864 
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« TABLE  III.  - Continued. 

model  CC’!*  ‘;£MT:  EIqvo:^  


GENERAL  ncrrpTPTtCM!  2A  Configuration  Por  V?"-87, 
Data  for  (1)  of  (2)  Sides 
Model  Scale  ■ .004 


DRAWING  NUMB£R; 


VL70-000093 


DIMENSIONS: 

Area,  ft2 

, Span  (equivalent),  in , 

Inb'd  equivalent  chord 

Outb'd  equivalent  chord 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord 

At  Outb'd  equiv.  chord 


FULL»SCAIE 

205.511 

353.34 

114.78 

55.00 


.208 

.400 


Sweep  Back  Angles,  degrees 
Leading  Edge 
tilling  Edge 
Hingeline 

Area  Moment  (Normal  to  hinge  1ine),PT^ 
Product  of  area  moment 


0.00 

-10.02 

0.00 


MODEL  SCA'>£ 

0^0033 

1.413 

0.459 

0.220 


.208 

.400 


0.00 

-10.02 

0.00 

0.00010  __ 


*) 
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TABLE  in.  • Continutd. 


M)0£L  C0”?0N£NT:  P4  Body  «Flno 

GENERAL  OESCRIPTION:  2A  ConCinuration  Per  *TR  Llr.es  VL70-0Q009t  r. 


Scale  Model  .C04  _ 

PftAWIMG  NUH2£Rt  VL70»000094A 


DIMENSIONS; 

Length » i*'  • 

Hex.  Width  , in. 

Max.  Depth 
Fineness  Ratio 
Area 

Max.  Cross-Sectional 
2 

Flanform#  ft 

Wetted 

Base 


FULL-SCALE 

84.70 

265.00 


142.63715 


MODEL  SCALE 

0.3388 

1.060 


0.002252 
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TABLE  III.  - Continued. 


model  COMPONENT:  QMS  PODS-Mj — 

OEKERAL  0ESC"',lPTI0N:  2A  Meht  VTT  Configuration:  MC120^4^ 

Per  NR  Linos  Vi.70-Q00094 . — 


Scale  Modol  » .004 


DRAWING  NUMBER; 


VL70-000094 


DIMENSIONS; 


FULL-SCALE 


Length,  in.  346^,1-  

Max.  Width,  in.  -2ji22 

Max.  Depth,  in.  7^«S — 

Fineness  Ratio  ■ ■ - — 

Area 

M»\x.  Cross-Sectional 

Planform  . .. 

Wetted  - 

Base  — 

|d  of  OMS  POD* 

MP  ■ 463.9  inches  PS|  WP  400.0  + 63.9  ■ 463.90  IKPS 

1.600  + .2556  * 1.8556  IN.MS 

BP  • 80.0  in.  PS)  0.320  INMS 

From  Fuselage  Station  1214.0  to  1560  INPS  “ 346.0  INFS 
^ 4.856  to  6.240  - 1.384  IN/.S 


72.8 


MODEL  SCALE 


1.384 

0.432 

0.291 
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Table.  III.  • Continued 

MODEL  UIMENUIONAL  Un 

MODEL  COMTOREHT;  8RB  FROTUBERANCEt  PSi 

OERERaL  DESCFXFPIOEt  Eleotrleal  tunnel  fairing  on  top  of  each  ORB. 


MODEL  0CAl£:  0.0040 
DRAWING  NO.:  NONE 

• 

DIMENSIONS  (OAHA  FOR  1 of  S): 

FULL  SCALE 

MODEL  SCALE 

Leading  edge  at  Xg 

467.00 

1.868  .. 

Centerline  of  tunnel 

0 

0. 

Trailing  edge  at  Xq 

iSao.o— - 

7.280 

Height 

„■  3»o 

0.012 

Width 

6.0 

0.024 

L.E.,  Degrees 

72.0 

0.288 

23 
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Table  III.  > Continued 

MOPKC  DIMENfllON/^I.  DATA 

MODKL  COMPOHERT*  SRB  PROTUBERANCE  - P3g 
GENERAL  DEaCRIPTION:  GRB/ET  attacU  ring. 


FULL  SCALE 
1315 -OC 
10.00 
10.00 


MODEL  GCALE:  0.0040 

DR/ WING  NO.:  VL77-000036/i 

DIMENSIONS  (DATA  FOR  1 of 
Centerline  at  X 
Widtn 


MODEL  SCALE 
6.060 
0.040 
0.040 


Height 


Table  III.  - Continued 

MOCBL  DDfliNSIONAL  OAT/. 

MODEL  COMPOKENTj  dRB  PROCUBER/.NCE  - PS3 

GENERAL  DESCRIPTION:  Separation  rocket  fairing  on  each  SRB  nozzle  shroud 

located  30®  inboard  from  top  centerline. 


MODEL  SCALE:  0.0040 

DR>  WING  NO. : VL77-OOOO36A 

DIMENSIONS:  (FOR  I OF  2) 

FULL  SCALE 

MODEL  SCALE 

Leading  edge  at  Xg 

1796.00 

7.184 

Trailing  edge  at  Xg 

1889.00 

Radial  location  la  30^ 

Inboard  from  top  centerline. 

25 


TABLE  III.  - Continued. 


MODEL  COMPONENT:  Ruddor  PO 

GENERAL  DESCRIPTION:  2.^  Confiaurntion  Per  !;?.  Linc^  vt.7Q-»Q0009t_. 


Scale  Model  - .004 


DRAWING  N’JM.SER;  VL70-000095 


DIMENSIONS : 

Area  ^ ft^ 

Span  (equivalent), i*'* 

Inb'd  equivalent  chord 

Outbid  equivalent  chord 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord 

At  Outb'd  equiv.  chord 


FULL-SCALE 

98-67 

201»0 

91.585 

50.833 


0.400 

0.400 


Sweep  Back  Angles,  degrees 
Leading  Edge 
Telling  Edge 
Hingeline 

Area  Moment  (Normal  to  hinge  llne)^  FT^ 
IProduct  of  area  and  mean  chord 


34.83314 

26.24915 

34.83314 

526.125 


MODEL  SCALE 

0.804 
0.366 
. 0.203 


0.400 

0.400 


34.83314 
2G. 243115 
34.83314 
0.00003 
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TABLE  III.  • Continued. 

MODEL  COMPONENT:  Vertical  Tall  VS  (Licht  Wt.  Crbttf^r  Conligj 

GENERAL  DESCRIPTION;  Center  Line  Vortical  Tail  cn  the  Double  Dalta 
Configuration  v/lth  Airfoil  and  p.oundgd_Leadln<r  Edge.  Tot ;•  1 

Dtfta  Includes  Void  Area  Listed  Belov  Seale  Model  ■ .004 


DRAWING  ?iUM2ER; 
DIMENSIONS; 


VL70»000095 

FULL-SCALE 


TOTAL  DATA 

Area  % ' px^  2 

* Void  (included  above),  FT^ 
Blanketed  included  abo’/e  , PT^ 

Span  (equivalent) , PX 
Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Olehedral  Ancle,  decrees 
Incidence  Angle,  osgrees 
Aercdynanic  Twist-  cegrees 
Toe-In  Angle 
Cant  Angle 

Sweep  Racic  Angles,  degrees 
Leading  Edge 
Trailing  Ecge 
0.25  Elesr-ent  Line 
Chords; 

Root  (Wing  Sta.  0.0) 

Ttp»  (equivalent) 

MAC 

Fus.  Sta.  of  .25  MAC 
H.p.  of  .25  MAC 
B.L.  of  .25  MAC 

* Airfoil  Section 

Root 

Tip 

EXPOSED  DATA 


386.05 

13.17 

12.67 

•"24.3T~" 

' 1.590 
"0.567 
"0.426  — 


TTIT 

■OTTT 


40.UUU 

“26.2'4r“ 

4i.iT6~ 


257.99 
'109T7F 
• 193.-W 
1473. TT 
'TTT7T£ 
0.0“ 


Area  . 

Span,  (equivalent) 
Mpeet  Ratio 
Taper  Ratio 
Chords 


Root 

SI 

Fus. 

Vf.P. 

B.L. 


Sta.  of  .25  MAC 
of  .25  MAC 
Of  .25  MAC 


•Void  area  noted  is  the  area 
located  at  lower  aft  portion 
of  tail  surface.  97 


HQ7EL  SCALE 


0.006 
0.0002 
6.  Poor 

0.097 

i.S'90~~ 


Trior 

T75TT 


■or 

or 


eb.uOu 

26.249 

41.130 


019 

om 

17515 
2. "151 

0.0 


REPRODUCIBILnY  OP  TUB 

omaAL 


TABLE  Continued 

MODEL  COMPONENT:  Wina  W-«7  trow  i.l^ht  V<3ioht — 

GENERAL  DESCRIPTION'.  Crbiter  Conficuraf-tm  oor  VI,7Q^;'  ,121 


PftAUlNG  NUMBER: 
DIMENSIONS; 

TOTAL  DATA 


VI.70-000093 


PULL»SCALE 


2689 « 38 

— TTTtr 

ZXIaZ 

XJL2L 


Area,  ft2  (w.r.p») 

Planfona 
Uetted 

Span  (equivalent),  PT 
Aspect  Ratio 

Rate  of  Taper  — ?TW 

Taper  Ratio  ^,«eleg.ei:L 

Oiehedral  Angle,  <legreesi75.33%®ifho^ — 
Incidence  Angle,  degrees  1.42S*stol.00i  3.000_. 

Aerodynamic  Twist,  aegrees  ""'  IZ" 

Toe*In  Angle  ■ ' " 

Oint  Angle  - * ~~ 

Sweep  Rack  Angles,  degrees 
' Leading  Edge 
Trailing  Edge 
0,2S  Element  Line 

Chords:  . .s 

Root  (Ming  Sta.  0.0) 

Tip,  (equivalent) 

MAC 

Fus.  Sta.  of  .^5  MAC 
ll.p.  of  .2S  MAC 
R.L,  of  .25  MAC 
Airfoil  Section 
Root 
Tip 

EXPOSED  DATA 


44.873 

-10.242 

' iil  dso" 


690.19 
“144. 50' 


“4T6'.Tr 

■1136  .IT 
■ 289.44" 


U2uU. 


Span,  ^ulvalent),  FP 
Mpect  Ratio 
Taper  Ratio 
' Chords 
Root 
Tip 
KAC 

Fus.  Sta.  of  .2S  MAC 

8.L.  of  .tS  WC  «4/4«i 

LEADING  E0G2  WFPIdata^toc  U)  efae) 
plan" Tor m area,  PT^Ior  108.0) 

L.E.  Intersect  Fus  ML  9 STA 
L.E.  Intersects  v;lng  STA 

28 


1746.87 
55. "IT” 

■ IMT" 

" 0.2bT~ 

562.77 
144. 30Z 

J94.8XI 

29i75T 

"liPlsT" 

120.333 

S60.0 

1035.0 


MODEL  SCALE 


0.043 


•D.30'r 

2^2X1. 

jLJJi. 

JL2£L 

3.860 

3.Q06~ 


44.871 

-10.242 

Is.bTo 


2.761 


TW 

4.5”4T 

TTnr 


0.724 


6.987 

"OTT 


TTm’ 


2.251 


JLS21 


iaili 


■IJiL 


1.002 


0.0019 

2.240 

4.140 


T 

I 


-i 

i 


TABLE  HI.  - Continued 


{■; 


I 

\ ! 


j . M.- 

i 


DRAWING  NUMBER; 
DIMENSIONS; 


Length,  in. 

Max.  Width  (Dia),  in. 

Max.  Depth 
Fineness  Ratio,  l/D 
Area , Ft^ 

Max.  Cross-Sectional 

Planform 

Wetted 

Base 


I 


I 


i 


TABLE  III.  - Concluded 


MODEL  CC:-.PONENT : TK)QSTi:!i  fiOT.m  nocTai:T.mtoiLc-Sil. 


general  DESCRIPTION: 

VT.77«fiQ0onC.-V. 


fnr  (1\ 


Model  Scale  ■ 0.004 

VL72-000088A  ' 
DRAWING  NUMBER;  vT<7?,nf>nnr.fiA_ 


DIMENSIONS; 


FULL-SCALE 


Length  (Includes  Noz/.lc),  in. 

Max.  Width  (Tank  Dla),  In. 

Max.  Depth  (Aft  Shroud),  in. 
Fineness  Ratio,  l/D 
Area,  Ft^ 

Max.  Cross-Sectional 

Planform 

Wetted 

Base 

WP  of  BSRM  Centerline  (Z,j,),  in. 
FS  of  BSRM  Nose  (Xy),  in. 


1741. 0 
142.3 
• 192. 0 

2-06771 

201. 06193 


400 

200 


MODEL  SCAL 

6. 9640 
0.5  092 
0.7680 
9.  06771 

0.00322 


1.6000 
0. 8000 


30 
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TABLli  IV. 


! 

i 

r 

1 

i 


X Coordinates  of  Strut  Leading  and  Trailing  Edge  Intersections 
with  Body  Profiles  fPull  Scale  Dimensions). 


Strut 


Ml 


Position 


Leading 

Edge 


Forward 


Xt  • 711 


Aft 


Xt  ■ 1028 


M2  § M2' 
M3 


Forward 

Aft 

F’orward 

Aft 


Xs  - 388 
Xs  = 772 

Xt  = 711 
Xt  = 1208.2 


Trailing 

Edge 


Xt  - 

1735 

Xt  - 

2052 

Xs  - 

1412 

Xs  » 

1796 

Xt  - 

1554.8 

Xt  » 

2052 

M4 


Forward 

Aft 


Xo  “ 550 
Xo  » 599 


Xo  “ 1225 
Xo  ■ 1274 


\' 

i . 


I- 

i . 
> ’ 
i : 


■j  *'■ 
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TABLIi  V 


Nominal  Wins  Pressure  Orifice  Locations  (Full  Scale  i;imensions 


TABLIi  VII. 


Nominal  Locations  of 

External  Tank  Pressure 

Orifices  (Full 

Scale  Dimensions) 

Angular* 

Radial 

Measurement 

Displacement 

Distance 

Number 

(degrees) 

(inches) 

5 

0 

162.0 

6 

0 

81.0 

7 

0 

0 

8 

180 

81.0 

9 

180 

162.0 

10 

135 

162.  0 

11 

135 

81.0 

12 

90 

81.0 

13 

45 

81.0 

14 

45 

162.0 

15 

90 

162.0 

Nominal  Locations 

TABLE  VIII. 

of  Solid  Rocket  Pressure  Orifices 

(Full  Scale 

Dimensions) 

Angular* 

Radial 

Measurement 

Displacement 

Distance 

Number 

(degrees) 

(inches) 

10 

0 

0 

17 

90 

83.5 

18 

270 

83.5 

19 

0 

35.5 

20 

180 

35.5 

21 

90 

35.5 

22 

270 

35.5 

^Angular  displacements  measured  counterclockwise  from 
top  of  the  body  as  viewed  from  rear. 

3? 


1 


I> 
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Figure  1.  - Axis  systems. 


Pressure  Tap  Numbering 


. Pressure  Tap  Locations  and  Numbering  Scheme 
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1)  Not  to  Scale 

2)  Dimensions  in  Inches 

3)  Model  Dimensions 
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• Strut  II4  Configuration  and  Dimensional  Data 
Figure  2.  - Concluded. 


Solid  Rocket  Booster  Mounted  Strut  - Right  Side  Ci  F'  M2  (1) 
Figure  3.  - Model  photographs. 


External  Tank  Mounted  Strut  - Fwd  Position  C]  F'  M-|  (1) 


External  Tank  Mounted  Strut  - Aft  Position  Ci  F'  Mi  (2) 
Figure  3.  - Continued 
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FIG  4 BASELINE  CONFIGURATION  BASE  AXIAL  FORCE  COEFFICIENTS 
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BASELINE  CONFIGl«AT10N  BASE  AXIAL  FORCE  COEFFICIENTS 
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